Ground beef provides a favorable environment for the growth of bacteria. Bacteria normally found on the meat surface are distributed throughout the entire product during the grinding and mixing processes used in fabrication of ground beef. The bacterial population in ground beef depends upon the bacteriological quality of the trimmings and cuts of beef that are ground, sanitation during fabrication, type of packaging, and time and temperature of storage.
During the past few years, there has been an increased interest on the part of governmental agencies toward establishing microbiological criteria or standards for various food products, including ground beef. Some states (e.g., Oregon), cities, and counties have developed standards or guidelines to be enforced at their levels, and federal agencies are also active in developing various criteria (R. W. Johnston, Meat Industry Res. Conf., Univ. of Chicago, Chicago, Ill., 20-21 March 1975). The Center for Disease Control (10) has reported that ground beef is infrequently involved in foodborne outbreaks, even though pathogens such as coagulase-positive staphylococci and Clostridium perfringens can be isolated. Goepfert and Kim (3) concluded that even if ground beef is abused or mishandled, the pathogens which are present cannot multiply because they cannot compete with spoilage organisms which are present. However, the Center for Disease Control (11) recently reported on an extensive outbreak of salmonellosis (Salmonella newport) from hamburger eaten raw or rare. Proponents of microbiological standards insist that standards would improve the quality of ground beef. The present study was conducted to determine (i) the bacteriological quality of unfrozen ground beef produced by a federally inspected processor and (ii) the bacteriological quality and shelf life of the product after storage at 29 ± 1 F (-1.7 ± 0.6 C) for 3, 6, 9, 12, 15, and 18 days.
MATERIALS AND METHODS
The ground beef used in this study was fabricated commercially under federal inspection and supplied, unfrozen, in 3-pound (1,361-g) chub packs. The product was fabricated from chilled cow beef (rounds and chucks), chilled beef flanks, line trimmings, and frozen flaked cow beef. The meats were passed through a coarse grinder (6.35-mm plate), then mixed in proportions not to exceed 25% fat content. The product was then passed through a fine grinder (3.17-mm plate) and finally through a packaging machine which stuffed ground beef into oxygen-impermeable casings to make the 3-pound chub packs. The final product is usually held overnight at -1.1 C and shipped to retail stores the following day. However, the chub packs used in this study were transported (20 min) the same day they were fabricated to the Beltsville Agricultural Research Center, where they were stored at -1.7 ± 0.6 C until they were analyzed.
Ground beef samples were taken from two different batches (early morning and midmorning) on each of 4 
RESULTS
The bacterial contents of the raw ground beef before and after storage at -1.7 + 0.6 C are summarized in Table 1 . Initial mean log,, counts for total aerobic and psychrotrophic bacteria in the ground beef samples were 4.60/g and 4.86/g, respectively. Total aerobic and psychrotrophic bacterial counts after 3 and 6 days of storage were significantly (P s 0.05) lower than the initial counts, but the magnitude of the differences was of questionable importance. However, the counts increased significantly (P s 0.05) after 9, 12, 15, and 18 days of storage. "Samples for each storage day represent eight batches (4 days x two batches) of ground beef.
psychrotrophic bacterial counts did not exceed 106lg until 18 days of storage, when 17% of the samples had total aerobic counts between 10 and 107/g and 25% had psychrotrophic counts between 106 and 107/g.
At the time of manufacture, 81% of the samples contained 100 or fewer coliforms/g; 94% contained 100 or fewer E. colilg; and 100% contained 100 or fewer S. aureus and C. perfringensig (Table 3) . By the laboratory methods employed in this study, 19% of the samples contained less than 10 coliforms/g at the time of manufacture; 31% contained less than 10 E. colilg; 50% contained less than 10 S. aureuslg; and 81% contained less than 10 C. perfringensl g. These counts either decreased or remained relatively unchanged throughout the storage period (Fig. 1 Samples for each storage day represent eight batches (4 days x two batches) of ground beef.
behavior of E. coli, S. aureus and C. perfringens in the ground beef used in this study were similar to those previously published (3, 4 4 .44 C) during distribution and display. Such temperatures result in shorter generation times for psychrotrophic bacteria (9) than the temperature used in this study. Our data indicate that meat processors, wholesalers, and retailers could improve the bacteriological quality and prolong the shelf life of ground beef packaged in oxygen-impermeable film if the temperature of the product never exceeded -1.7 ± 0.6 C.
